The reaction of the Tc(I) complex [Tc(NO)Cl 2 (HOMe)(PPh 3 ) 2 ] with stoichiometric amounts of 2-mercatopyridine and a proton scavenger yields [Tc(NO)Cl(Spy)(PPh 3 ) 2 ] or [Tc(NO)(Spy) 2 (PPh 3 )], depending upon quantities of ligands employed. These two complexes have been structurally characterized. The small bite angles of the bidentate mercaptopyridine ligands cause significant deviation from octahedral coordination geometry.
Introduction
The infrared spectra of nitrosyl complexes display strong, sharp absorptions in the 1550-1900 cm À1 region, and these absorptions are significantly influenced by the character of the ligands transto them [1] . This was displayed recently when comparing the IR spectra of the structurally characterized mer-and fac-isomers of [TcCl 2 (NO)(PNP pr )] [2] .
The reaction of the Tc(II) nitrosyl complex (Bu 4 N) [TcNOCl 4 ] [3] with stoichiometric amounts of 2-mercaptopyridine (HSpy) and a proton scavenger gives a mixture of products as determined by multiple absorptions in this region in the infrared spectroscopy of the crude product. However, the reaction of [TcCl 2 (NO)(HOMe)(PPh 3 ) 2 ] with a stoichiometric amounts of 2-mercaptopyridine and a proton scavenger gives a single product, [Tc(NO)CI(PPh 3 ) 2 -(Spy)]. The reaction with an excess of 2-mercaptopyridine and proton scavenger gives [Tc(NO)(PPh 3 )(Spy) 2 ].
Experimental
Caution! Technetium-99 is a weak b À -emitter (E = 0.292 MeV, t 1/2 = 2.12 Â 10 5 years). All work has been done in laboratories approved for the use of low levels of radioactive materials. Precautions have been detailed elsewhere [4] . Reagents and solvents were used as received unless otherwise stated. Routine infrared spectra were obtained on a Perkin-Elmer Spectrum One FT-IR Spectrometer. Mass spectra were recorded on a Bruker Daltonics APEXII 3 Tesla Fourier Transform Mass Spectrometer (Ion Cyclotron Resonance Mass Spectrometer). See Table 1 for summation of X-ray crystallographic data set collection and refinement.
3. Synthesis
To an orange solution of [Tc(NO)Cl 2 (HOCH 3 )(PPh 3 ) 2 ] (79 mg, 0.104 mmol) and 2-mercaptopyridine (14 mg, 0.108 mmol) in dichloromethane was added diisopropylethylamine (27 mg, 0.209 mmol). This addition caused the solution to darken immediately to a wine red color. The sample was refluxed overnight, and no further color change was observed. The solution was concentrated to 1 ml under reduced pressure and then refrigerated overnight to yield a lilac-purple precipitate. The solid was collected on a fritted glass funnel, and dried in vacuo. Large, block shaped crystals of complex (1) 
[Tc(NO)(Spy) 2 (PPh 3 )], complex (2)
A mixture of 2-mercatopyridine (10 mg, 0.09 mmol) and diisopropylethylamine (15 mg, 0.116 mmol) was added to a solution of [Tc(NO)Cl(Spy)(PPh 3 ) 2 ] (38 mg, 0.062 mmol) in dichloromethane. The orange solution rapidly darkened to a ruby red color within minutes. The ruby solution was refluxed for 24 h, after which time it was concentrated under reduced pressure. Slow evaporation at room temperature resulted in the formation of a deep orange microcrystalline solid. The product was collected on a fritted glass funnel and dried in vacuo and recrystallized from dichloromethane layered with methanol and ether. Yield: 12 mg (40%).
Anal. 
Discussion
In exploring the coordination chemistry of technetium nitrosyl complexes with polydentate ligands, we have recently concluded that the Tc(II) precursor (Bu 4 N) [TcNOCl 4 ] is too reactive to allow selective incorporation of polydentate ligands and formation of a single product. Reactions invariably lead to the formation of multiple products, which is easily observed in the infrared spectra of the crude products. Multiple absorptions in the 1550-1900 cm À1 region, where few other functional groups display absorption bands, is an easy and accurate method for monitoring how many products are present in a crude product. À can be easily reduced to Tc(I), which can lead to redox chemistry competing with the substitution reaction. Additionally, the labile chloride ligands, along with the coordinative unsaturation of this square pyramidal synthon, contribute to the lack of stereo selectivity in reactions with polydentate ligands. This has led us to explore alternative nitrosyl precursors, which are inherently less reactive and which allow a more selective incorporation of the polydentate ligands. The precursor we utilized in this study is [TcCl 2 (NO)(HOMe)(PPh 3 ) 2 ], a Tc(I) species [6] . This complex appears ideal for this application in that it contains a combination of easily replaced hard and soft ligands allowing a more selective introduction of these polydentate ligands. 154.33 (4) In the reactions with 2-mercaptopyridine and a proton scavenger, depending on the stoichiometries employed, the monosubsti- Fig. 1 , with selected bond lengths and angles in Table 2 Table 3 . An ORTEP diagram of [TcNO(Spy) 2 (PPh 3 )] is shown in Fig. 2 .
Summary
By employing the less reactive, octahedral, Tc(I) nitrosyl precursor [TcCl 2 (NO)(HOMe)(PPh 3 ) 2 ] we were able to synthesize and easily isolate the mono-mercaptopyridine [Tc(NO)CI(Spy)(PPh 3 ) 2 ] and the bis-mercaptopyridine complex [Tc(NO)(Spy) 2 (PPh 3 )] cleanly, and report the X-ray crystal structures of both. For a comprehensive discussion of the spectroscopy of these complexes see [5] .
